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(54) UQUID CRYSTAL DISPLAY PANEL AND FTS PRODUCTION 
(57)Abstract: 

PURPOSE: To prevent the degradation in the opening 
rate based on alignment errors at the time of assembly 
by forming a light shielding film in common use as a 
black mask between a transparent substrate and an 
insulating film. 

CONSTITUTION: A thin film consisting of Or. etc., is 
deposited on the transparent substrate 31 to form the 
light shielding film 61 opened with regions for picture 
element electrodes thereon. Si02 is deposited as the 
insulating film 33 on the transparent substrate 31 formed 
with the light shielding film 61 and thereafter, a positive 
resist is applied thereon and is exposed from the rear 
surface of the transparent substrate 31 with the light 
shielding film 61 as a mask, by which the picture element 
electrode patterns are baked to the resist film. In 
succession, another photomask is deposited on the 
resist on the insulating film 33 and is exposed from the 
front surface of the transparent substrate 31, by which 
the source electrode patterns, drain electrode patterns 
and drain bus patterns to be formed on the insulating film 33 are baked. Namely, the light 
shielding film 61 in common use as the black mask which is opened with only the forming 
regions of the picture element electrodes 34 and shields the light of the other regions is formed 
between the transparent substrate 31 of the TFT substrate 6 and the insulating film 33. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this trauislation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] An insulator layer put on a protection- from-Ught film with which it has a TFT substrate made 
to counter CF substrate equipped with a light filter and a common electrode through a Uquid crystal 
layer, and this TFT substrate was formed on a transparence substrate, and this protection-from-Ught 
film, In a liquid crystal display panel which comes to have a drain bus which connects this drain inter- 
electrode with a source electrode and a drain electrode which were formed with a pixel electrode on this 
insulator layer A protection-fi-om-light film (61) which served as a black mask with which only a 
formation field of a pixel electrode (34) shades other fields of opening Perilla frutescens (L.) Britton var. 
crispa (Thunb.) Decne. is a TFT substrate (6). A liquid crystal display panel characterized by coming to 
be formed between a transparence substrate (31) and an insulator layer (33). 

[Claim 2] A TFT substrate indicated by claim 1 (6) After forming a protection-fi-om-light film (61) on a 
transparence substrate (31) in manufacture, an insulator layer (33) is put. A manufacture method of a 
liquid crystal display panel characterized by exposing a photoresist film on this insulator layer (33) from 
a rear face of this transparence substrate (3 1) by using as a mask this protection-fi-om-light film (61) 
with which formation of a pixel electrode (34) is faced and only a formation field of a pixel electrode 
(34) shades other fields of opening Perilla frutescens (L.) Britton var. crispa (Thunb.) Decne. 
[Claim 3] Replace with a protection-fi-om-light film (61) in a hquid crystal display panel according to 
claim 1, and a formation field of a pixel electrode (34) and a source electrode (35), and a drain electrode 
(36) carries out a opening. A protection-fi-om-hght film (62) which shades other fields is a TFT substrate 
(6). A black mask (51) which is formed between a transparence substrate (31) and an insulator layer 

(33) , and shades a formation field of a drain bus (37) is CF substrate (5). A Uquid crystal display panel 
characterized by coming to be formed. 

[Claim 4] A TFT substrate indicated by claim 3 (6) After forming a protection-fi-om-light film (62) on a 
transparence substrate (31) in manufacture, an insulator layer (33) is put. Formation of a pixel electrode 

(34) , a source electrode (35), and a drain electrode (36) is faced. A formation field of a pixel electrode 
(34), A manufacture method of a liquid crystal display panel characterized by exposing a photoresist 
film on this insulator layer (33) from a rear face of this transparence substrate (31) by using as a mask 
this protection-fi-om-hght film (62) with which a formation field of a source electrode (35) and a drain 
electrode (36) shades other fields of opening Perilla frutescens (L.) Britton var. crispa (Thunb.) Decne. 
[Claim 5] It sets on a liquid crystal display panel according to claim 3, and is CF substrate (5). It 
replaces with a black mask (51) which it comes to form, and a wrap mask (63) is a TFT substrate (6) 
about a formation field of a drain bus (37). A liquid crystal display panel characterized by coming to be 
formed. 

[Claim 6] It sets on a liquid crystal display panel according to claim 1 or 3, and is a protection-from- 
light fibn. (61 62) A liquid crystal display panel characterized by consisting of an opaque insulator 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[Industrial Application] This invention relates to the liquid crystal display panel of the active matrix 
equipped with the thin film transistor for switching for every pixel, especially relates to the liquid crystal 
display panel which can prevent the numerical aperture lowering based on an alignment error and its 
manufacture method of a TFT substrate and CF substrate. 

[0002] A minute-in 10 inch class liquid crystal display panel is already put in practical use, and is used 
as display devices, such as a personal computer and a word processor, and high density display 
television, a workstation, etc. are expected strongly utilization of an available highly minute liquid 
crystal display panel in recent years. 

[0003] However, the highly minute liquid crystal display panel used as a display device in high density 
display television etc. is set to one half in about 3 times and the magnitude of 1 pixel [ an inside minute 
liquid crystal display panel ] in the number of pixels^ and propulsion of much more defect-free-izing and 
a raise in brightness is required. 

[0004] It is 10 micrometers even if it adjusts strictly, in case aUgnment of the CF substrate which 
equipped with the light filter and the common electrode the TFT substrate which set like the erector of a 
liquid crystal display panel, and was equipped with the pixel electrode or the thin film transistor 
(Following TFT is called) is carried out. The ahgnment error of a degree arises. 
[0005] That is, when the black mask which shades the field which does not blink even if it impresses 
voltage to a pixel electrode is formed in CF substrate, it is necessary to set up the opening area of a black 
mask in consideration of the alignment error of a TFT substrate and CF substrate smaller than a pixel 
electrode. 

[0006] However, when the opening area of a black mask is set up smaller than a pixel electrode, a 
numerical aperture will fall and high brightness-ization will be checked. Then, implementation of the 
liquid crystal display panel which can prevent the numerical aperture lowering based on an alignment 
error, and its manufacture method is desired. 
[0007] 

[Description of the Prior Art] Drawing 4 is the division perspective diagram showing the body of the 
conventional liquid crystal display panel. In drawing, the conventional liquid crystal display panel 
consists of the CF substrates 2 and the TFT substrates 3 which were made to counter through the liquid 
crystal layer 1, and the black mask 22 and light filter 23 which carried out the opening of the field which 
can be blinked on the transparence substrates 21, such as glass, are formed in the CF substrate 2. 
[0008] The insulator layer 24 which amends the irregularity produced by forming a light filter 23 on the 
black mask 22 is formed, and the laminating of the orientation film 26 which comes to carry out 
orientation in a bonnet and the predetermined direction in the common electrode 25 and the common 
electrode 25 fiirther is carried out on the insulating layer 24. 

[0009] On the other hand, the protection-fi-om-Hght film 32 and insulator layer 33 to which the TFT 
substrate 3 shades the formation field of TFT on the transparence substrates 31, such as glass, are 
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formed, and the drain electrode 36 and the drain bus 37 which it comes to connect with the pixel 
electrode 34 at source electrode 35 list are formed on the insulator layer 33. 

[0010] In the formation field of TFT in which it comes to form the source electrode 35 and the drain 
electrode 36, the laminating of the contact layer 38 which consists of n+a-Si on the source electrode 35 
and the drain electrode 36, the semiconductor film 39 of operation which consists of a-Si, and the gate 
insulator layer 40 which consists of SiN is carried out one by one. 

[001 1] The pixel electrode 34 and the drain bus 37 on an insulator layer 33 are covered by the insulator 
layer 41 which consists of SiN with the above-mentioned film by which the laminating was carried out 
to the TFT formation field, and the gate electrode 42 formed on the insulator layer 41 and the gate bus 
43 are covered with the orientation fibn 44 by which the laminating was further carried out on it. 
[0012] 

[Problem(s) to be Solved by the Invention] However, the black mask which shades the field which does 
not blink even if it impresses voltage is formed in CF substrate, and the conventional liquid crystal 
display panel is set up in the opening area of a black mask in consideration of the alignment error of a 
TFT substrate and CF substrate smaller than a pixel electrode. Consequently, there was a problem that 
no fields in which it comes to form the pixel electrode which will bliiJc if voltage is impressed were 
unutilizable for a display. 

[0013] The object of this invention is to offer the liquid crystal display panel which can prevent the 
numerical aperture lowering based on an alignment error, and its manufacture method. 

[0014] 

[Means for Solving the Problem] Drawing 1 is the division perspective diagram showing the body of a 
liquid crystal display panel which becomes this invention. In addition, the same object is expressed with 
the same mark through a complete diagram. 

[0015] An insulator layer put on a protection-from-Hght film with which the above-mentioned technical 
problem has a TFT substrate made to counter CF substrate equipped with a light filter and a common 
electrode through a liquid crystal layer, and a TFT substrate was formed on a transparence substrate, and 
a protection- from-light film. In a liquid crystal display panel which comes to have a drain bus which 
connects drain inter-electrode with a source electrode and a drain electrode which were formed with a 
pixel electrode on an insulator layer The protection-from-light film 61 which served as a black mask 
with which only a formation field of the pixel electrode 34 shades other fields of opening Perilla 
frutescens (L.) Britton var. crispa (Thunb.) Decne. is attained by liquid crystal display panel of this 
invention which it comes to form between the transparence substrate 31 of the TFT substrate 6, and an 
insulator layer 33. 
[0016] 

[Function] By forming the protection-from-light film which served as the black mask with which it sets 
to drawing 1 and only the formation field of a pixel electrode shades other fields of opening Perilla 
fintescens (L.) Britton var. crispa (Thunb.) Decne. between a transparence substrate and an insulator 
layer, alignment of a pixel electrode and a protection-from-light film is performed at the time of TFT 
substrate formation, and the liquid crystal display panel which can prevent the numerical aperture 
lowering based on the alignment error at the time of assembly can be realized. 
[0017]. 

[Example] An attached drawing explains the example of this invention below. The division perspective 
diagram in which drawing 2 shows other examples of this invention, and drawing 3 are the division 
perspective diagrams showing the example of further others of this invention. 
[0018] The liquid crystal display panel which becomes this invention in drawing 1 consists of the CF 
substrates 5 and the TFT substrates 6 which were made to counter through the liquid crystal layer 1, is 
made to correspond to the location where a pixel electrode is formed on the transparence substrates 21, 
such as glass of the CF substrate 5, and the light filter 23 is formed. 

[0019] The irregularity produced by forming a Ught filter 23 is amended by the insulator layer 24 made 
to put on the transparence substrate 21, and the laminating of the orientation film 26 which comes to 
carry out orientation in a bonnet and the predetermined direction in the common electrode 25 and the 
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common electrode 25 further is carried out on the insulating layer 24. 

[0020] On the other hand, the drain electrode 36 and the drain bus 37 are formed at the pixel electrode 
34 and the source electrode 35 list on the insulator layer 33 by which the protection-from-light film 61 
with which the TFT substrate 6 carries out the opening only of the formation field of the pixel electrode 
34 on the transparence substrates 31, such as glass, is formed, and was put on it. 
[0021] In the formation field of TFT in which it comes to form the source electrode 35 and the drain 
electrode 36, the laminating of the contact layer 38 which consists of n+a-Si on the source electrode 35 
and the drain electrode 36, the semiconductor film 39 of operation which consists of a-Si, and the gate 
insulator layer 40 which consists of SiN is carried out one by one. 

[0022] The pixel electrode 34 and the drain bus 37 on an insulator layer 33 are covered by the insulator 
layer 41 which consists of SiN with the above-mentioned film by which the laminating was carried out 
to the TFT formation field, and the gate electrode 42 formed on the insulator layer 41 and the gate bus 
43 are covered with the orientation film 44 by which the laminating was further carried out on it. 
[0023] Unlike the conventional Hquid crystal display panel, the liquid crystal display panel which 
becomes this this invention forms the TFT substrate 6 by the following method, namely, the 
transparence substrate 31 top — Cr etc. - from - the protection-from-light film 61 in which put the thin 
film whose thin thickness is about 60nm, and the formation field of a pixel electrode carried out the 
opening is formed, 

[0024] Thickness as an insulator layer 33 on the transparence substrate 31 with which the protection- 
from-light film 61 was formed After putting Si02 which is about 500nm, POJIREJISUTO is applied, 
and a pixel electrode pattern can be burned on a resist film by exposing the protection-from-light film 61 
from the rear face of the transparence substrate 31 as a mask. 

[0025] By attaching another photo masks to the resist film on an insulator layer 33 succeedingly, and 
exposing from the front face of the transparence substrate 31, negatives are developed by the ability 
buming the source electrode pattern and drain electrode pattem which are formed on an insulator layer 
33, and a drain bus pattem. 

[0026] While the thickness it is thin to the drain electrode 36 puts the ITO film which is about 50nm by 
the spatter on the pixel electrode 34 or source electrode 35 list, the thickness it is thin in the contact layer 
38 into the mixed gas of PH3+SiH4 with plasma CVD forms the n+a-Si film which is about lOnm. 
[0027] After forming an n+a-Si film, by removing said resist film put on the insulator layer 33 using the 
organic solvent etc., the lift off of the ITO film on a resist film or the n+a-Si film is carried out, and the 
drain electrode 36 is formed in the pixel electrode 34 or source electrode 35 list. 
[0028] Subsequently, membranes are continuously formed by plasma CVD and patteming of the SiN 
film whose thickness which forms the a-Si film whose thickness which forms the semiconductor film 39 
of operation is about 20nm, and the gate insulator layer 40 is about 50nm is carried out to a 
predetermined configuration by reactive ion etching etc. 

[0029] If an n+a-Si film, an a-Si film, and a SiN film are formed after putting an ITO film, the pixel 
electrode 34 and the drain bus 37 will also be covered, but since these films are removed by coincidence 
in case they carry out patteming of the semiconductor film 39 of operation or the gate insulator layer 40 
to a predetermined configuration, it is convenient. 

[0030] then, the drain bus 37 which consists of an ITO film — Mo from — thin thickness after making 
the thin film which is about 200nm put by the spatter and carrying out patteming of this to 
predetermined width of face — the whole surface of an insulator layer 33 ~ thickness The insulator layer 
41 which consists of a SiN film which is about 300nm is formed. 

[0031] Thickness by the spatter The thin film which consists of aluminum which is about 200nm is 
formed on an insulator layer 41, the gate electrode 42 and the gate bus 43 are formed, and the TFT 
substrate 6 is completed by putting the orientation film 44 on an insulator layer 41 further, and covering 
the gate electrode 42 and the gate bus 43. 

[0032] Only the formation field of the pixel electrode 34 has [ the TFT substrate 6 ] the protection-from- 
light film 61 which shades other fields of opening Perilla frutescens (L,) Britton var. crispa (Thunb.) 
Decne., and since the above-mentioned liquid crystal display panel can use the protection-from-hght 
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film 61 as a black mask, it does not need to form a black mask in the CF substrate 5. 
[0033] Moreover, in drawing 2 , other examples of this invention consist of the CF substrates 5 and the 
TFT substrates 6 which were made to counter through the liquid crystal layer 1, and the TFT substrate 6 
is equipped with the protection- fi-om-light film 62 in which the formation field of the pixel electrode 34 
and the source electrode 35, and the drain electrode 36 carries out a opening. 

[0034] A drain electrode pattern and a drain bus pattern can be simultaneously burned on the resist film 
formed on the insulator layer 33 at a pixel electrode pattern or a source electrode pattem list by exposing 
this protection-fi-om-light film 62 fi-om the rear face of the transparence substrate 3 1 as a mask. 
[0035] Consequently, the process which can be burned in a source electrode pattem and a drain 
electrode pattem, or a drain bus pattem becomes unnecessary by attaching another photo masks to a 
resist film in the above-mentioned example, and exposing fi-om the firont face of the transparence 
substrate 31. 

[0036] However, the way things stand, the light fi-om which the protection firom light in the formation 
field of the drain electrode 36 or the drain bus 37 was imperfect, and leaked penetrates. Then, this 
example has formed the black mask 51 which can shade the formation field of the drain electrode 36 or 
the drain bus 37 to the CF substrate 5. 

[0037] Other examples of this invention are equipped with CF substrate and the TFT substrate 6 which 
were made to counter through the liquid crystal layer by which the graphic display abbreviation was 
carried out in drawing 3 , and the TFT substrate 6 is equipped with the protection-fi-om-light film 62 in 
which the formation field of the pixel electrode 34 and the source electrode 35, and the drain electrode 
36 carries out a opening. 

[0038] However, the way things stand, the light fi-om which the protection firom light in the formation 
field of the drain electrode 36 or the drain bus 37 was imperfect, and leaked penetrates. Then, this 
example was replaced with the black mask 51 prepared in CF substrate in said example, and has formed 
the mask 63 in the TFT substrate 6. 

[0039] namely, an ITO film top - Mo firom - the insulator layer 41 which consists the whole surface of 
an insulator layer 33 of a SiN film after forming the becoming drain bus 37 - before a wrap - the 
formation field of the drain electrode 36 or the drain bus 37 ~ a wrap - like - Mo etc. - the mask 63 
which consists of an opaque metal thin film is formed. 

[0040] Consequently, the process which can be burned in a source electrode pattem and a drain 
electrode pattern, or a drain bus pattern, and the process which forms the black mask 51 which can shade 
the formation field of the drain electrode 36 or the drain bus 37 to the CF substrate 5 become 
unnecessary. 

[0041] in addition the Hquid crystal display panel which becomes this invention - the transparence 
substrate 31 top of the TFT substrate 6 - Cr etc. - fi-om -- although the becoming protection-fi-om-light 
films 61 and 62 are formed, the increment in an unnecessary addition capacity can be prevented by using 
opaque insulator layers, such as black polyimide, for example. 

[0042] Thus, when only the formation field of a pixel electrode forms the protection-firom-light fihn in 
which only the formation field of a pixel electrode, a source electrode, and a drain electrode carried out 
the opening between the transparence substrate of a TFT substrate, and an insulator layer, it becomes 
possible to perform exact alignment of a pixel electrode and a protection-from-light film at the time of 
TFT substrate formation, and the liquid crystal display panel which can prevent the numerical aperture 
lowering based on an aUgnment error and its manufacture method at the time of assembly can be 
reaUzed. 
[0043] 

[Effect of the Invention] According to this invention, the liquid crystal display panel which can prevent 
the numerical aperture lowering based on an alignment error and its manufacture method at the time of 
assembly can be offered like ****. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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43 

4h 



25, 
44 




I 



[Drawing 2 ] 
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[Drawing 4] 
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